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r e s p i r a t o r y  d i s e a s e s .  H o w e v e r ,  w h i l e  l a b o r a t o r y  
d i a g n o s i s  i s  p e n d i n g ,  g e n e r a l  s a n i t a r y  m e a s u r e s  t o  
p r e v e n t  t h e  s p r e a d  o f  t h e  d i s e a s e  s h o u l d  b e  
p r o m p t l y  e m p l o y e d .  
S a n i t a r y  s u r r o u n d i n g s ,  v i g o r o u s  b r e e d i n g  s t o c k ,  
a n d  p r o p e r  f e e d  a n d  h o u s i n g  a r e  t h e  b e s t  p r e ­
v e n t i v e s  o f  r e s p i r a t o r y  t r o u b l e s .  
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Respiratory Diseases of Poultry 
By C. A. BRANDLY, ROBERT GRAHAM, and R. H. HURTa 
T HE FIRST STEP for the effective control of a respiratory dis­ease is to make sure of its cause, for while the symptoms of some such diseases may be very similar or even identical, their 
causes may be radically different. Vitamin-A starvation, for example, 
may bring about symptoms similar to those caused by infectious laryn­
gotracheitis or by gapeworms, but the trouble would be treated by 
attention to diet rather than by sanitary measures. Moreover there is 
always the possibility that two or more of these diseases may appear 
in a flock at the same time. 
The more common diseases attacking the respiratqry systems of 
poultry are described in this circular. The brief general symptoms that 
are given should help Illinois poultrymen recognize these diseases early 
ih an attack, so precautionary measures can be taken even before the 
disease can be diagnosed with certainty. 
GENERAL SYMPTOMS 
There are several general symptoms of respiratory diseases that 
enable a poultryman to recognize them when they appear in his flock. 
"Gaping," or gasping for air, is a common symptom of partial or 
complete closure of the breathing passages. Foreign material gather­
ing in the upper part of the respiratory tract (nostrils, cleft, larynx, 
and trachea), may cause gasping by reducing the amount of air 
breathed in. Tumors, swellings, impaction of the crop or esophagus, 
air-sac infection, and nerve derangement also interfere with breathing. 
Difficult breathing is frequently accompanied by a discharge from 
the eyes or nostrils, or both. Affected birds may expel exudate from 
the nasal cavities or trachea by coughing or sneezing. This discharge 
may be mucous or cheeselike and may contain blood. Irritation of the 
eyes and nostrils and a discharge from them may cause a bird to rub 
its head against its wing feathers. The resulting sticky patches on the 
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f e a t h e r s  a r e  e a s i l y  r e c o g n i z e d .  T h e  d i s c h a r g e  p r e s e n t  i n  t h e  n a s a l  
c a v i t i e s ,  s i n u s e s ,  a n d  e y e s  m a y  c o l l e c t  i n  f i r m  m a s s e s  a n d  c a u s e  s w e l l ­
i n g  a n d  b u l g i n g  i n  t h e s e  p a r t s  a n d  m a y  i m p a i r  b r e a t h i n g .  R a t t l i n g ,  
b u b b l i n g ,  g u r g l i n g ,  o r  w h i s t l i n g  s o u n d s  a r e  o f t e n  a s s o c i a t e d  w i t h  
d i f f i c u l t  b r e a t h i n g .  
L a b o r e d  b r e a t h i n g  w i t h o u t  g a s p i n g  m a y  o c c u r  w h e n  t h e  l u n g s  a r e  
a f f e c t e d  d i r e c t l y  b y  o n e  o f  t h e  r e s p i r a t o r y  d i s e a s e s .  I t  a l s o  o c c u r s  w h e n  
f o u l  a i r  o r  p o i s o n o u s  g a s e s  h a v e  b e e n  i n h a l e d ,  s o  i t  i s  n o t  a  s u r e  s y m p ­
t o m  o f  d i s e a s e .  N e i t h e r  i s  g a s p i n g  o r  g a p i n g  a  d e f i n i t e  s y m p t o m ,  f o r  i t  
i s  o f t e n  o b s e r v e d  i n  b i r d s  d y i n g  f r o m  i n j u r y  o r  f r o m  c a u s e s  o t h e r  t h a n  
t h o s e  d i r e c t l y  i n v o l v i n g  t h e  r e s p i r a t o r y  s y s t e m .  R e d u c t i o n  i n  l u n g  
c a p a c i t y  o w i n g  t o  p r e s s u r e  b y  t u m o r s ,  h e m o r r h a g e s ,  a s c i t e s ,  o r  i m p a c ­
t i o n s  o c c a s i o n a l l y  c a u s e s  l a b o r e d  b r e a t h i n g .  B l u i s h  d i s c o l o r a t i o n  ( c y ­
a n o s i s )  o f  t h e  h e a d  a n d  o t h e r  t i s s u e s  a c c o m p a n i e s  r e s p i r a t o r y  s y m p ­
t o m s  w h e n  t h e  b r e a t h i n g  i s  s e r i o u s l y  i m p a i r e d ,  f r o m  w h a t e v e r  c a u s e .  
I N F E C T I O U S  B R O N C H I T I S  
T h i s  s e r i o u s  r e s p i r a t o r y  d i s e a s e  i s  c a u s e d  b y  a  v i r u s .  I t  a t t a c k s  
c h i c k e n s  o f  a l l  a g e s  b u t  s e l d o m  c a u s e s  h e a v y  l o s s e s  e x c e p t  d u r i n g  t h e  
f i r s t  t h r e e  w e e k s  a f t e r  h a t c h i n g .  A s  t h e  c h i c k e n s  g e t  o l d e r ,  t h e i r  r e ­
s i s t a n c e  t o  b r o n c h i t i s  i n c r e a s e s  r a p i d l y .  H o w e v e r ,  a n  a t t a c k  o f  t h e  d i s ­
e a s e  m a y  g r e a t l y  r e t a r d  g r o w t h  o f  i m m a t u r e  b i r d s .  I n  b r o o d s  o f  c h i c k s  
k e p t  u n d e r  f a r m  b r o o d i n g  c o n d i t i o n s  a n d  s u s c e p t i b l e  t o  b r o n c h i t i s ,  
d e a t h  l o s s e s  m a y  r a n g e  f r o m  1 0  p e r c e n t  t o  a s  h i g h  a s  8 0  p e r c e n t  o f  
t h e  b r o o d .  T h e  d i s e a s e  i s  s o m e t i m e s  i n t r o d u c e d  u p o n  f a r m s  b y  c h i c k s  
f r o m  h a t c h e r i e s  w h e r e  t h e  i n f e c t i o n  h a s  b e c o m e  e s t a b l i s h e d .  
G a s p i n g  f o r  a i r  a n d  s h a k i n g  t h e  h e a d  t o  c l e a r  t h e  a i r  p a s s a g e s  
a r e  t h e  m o s t  c o m m o n  s y m p t o m s .  T h e  g a s p i n g ,  o r  g a p i n g ,  t o g e t h e r  w i t h  
l i s t l e s s n e s s ,  i n t e r f e r e s  w i t h  f e e d i n g ,  a n d  t h e  c h i c k s  r a p i d l y  l o s e  f l e s h .  
A  w a t e r y  d i s c h a r g e  f r o m  t h e  n a s a l  p a s s a g e s ,  s i m i l a r  t o  t h a t  o f  t h e  
e a r l y  s t a g e s  o f  c o l d  ( c o r y z a ) ,  i s  s e e n ,  p a r t i c u l a r l y  i n  o l d e r  c h i c k e n s .  
H o w e v e r ,  a  r a t t l i n g  i n  t h e  t h r o a t  d u e  t o  t h e  m o v e m e n t  o f  e x c e s s  
m u c u s  m a y  b e  t h e  o n l y  n o t i c e a b l e  s y m p t o m  i n  o l d e r  b i r d s .  
D i a g n o s i s  
B r o n c h i t i s  r e s e m b l e s  v a r i o u s  o t h e r  d i s e a s e s  b u t  p a r t i c u l a r l y  t h e  
m i l d  f o r m s  o f  l a r y n g o t r a c h e i t i s ,  a n o t h e r  v i r u s  d i s e a s e ,  w h i c h  i s  o f t e n  
w r o n g l y  t e r m e d  b r o n c h i t i s .  I t  m a y  b e  p o s s i b l e  i n  p o s t - m o r t e m  e x a m i ­
n a t i o n  t o  d i f f e r e n t i a t e  b e t w e e n  t h e  t w o  d i s e a s e s ,  t h o  l a b o r a t o r y  t e s t s  
a r e  o f t e n  n e c e s s a r y .  
5 RESPIRATORY DISEA~ES OF POULTRY 
Bronchitis in four-days-old chicks. There are no general symptoms m 
chicks this young that distinguish this disease from several others. Correct 
diagnos is often depends on labo rato ry examination. 
In a case of bronchitis, post-mortem examination reveals a mucous 
exudate, or discharge, in the upper air passages as well as in the lower 
trachea (windpipe) and bronchi. Unlike the exudate in laryngotra­
cheitis, however, that in bronchitis is seldom stained with blood. The 
bronchi are often filled with exudate, and the membranes of the air 
sac and heart sac are usually cloudy or definitely opaque, purulent, 
and thickened; this latter condition is rarely seen in other respiratory 
diseases. All or a part of one or both lungs may be markedly con­
gested. The cheeselike plugs or casts of exudate usually found in the 
larynx in laryngotracheitis are not often observed in bronchitis. Gener­
alized bronchitis and pneumonia may develop from a secondary in­
vasion by various bacteria. 
The laboratory test consists of injecting some exudate from a 
suspected bird directly into chickens that are known .to be immune to 
laryngotracheitis or to bronchitis, or else filtering the exudate and 
introducing it, with immune serum for each disease, into incubating 
eggs. Birds or serum immune to bronchitis will neutralize the injected 
bronchitis virus, but birds or serum immune only to laryngotracheitis 
will not neutralize the bronchitis virus. 
Control 
Extreme care in the purchase of baby or started chicks is essential 
to avoid introducing bronchitis into a flock. In affected flocks a well­
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b a l a n c e d  r a t i o n ,  s u f f i c i e n t  b r o o d e r  s p a c e ,  u s e  o f  a  d u s t l e s s  l i t t e r ,  a n d  
p r o p e r  t e m p e r a t u r e  a n d  h u m i d i t y ,  a r e  t h e  o n l y  p r a c t i c a l  c o n t r o l  
m e a s u r e s ;  t h e r e  a r e  n o  s p e c i f i c  t r e a t m e n t s .  I r r i t a t i n g  s p r a y s  o r  v a p o r s  
m a y  a g g r a v a t e  r a t h e r  t h a n  l e s s e n  s y m p t o m s  a n d  l o s s e s .  
T h e r e  i s  n o  e v i d e n c e  t h a t  b r o n c h i t i s  i s  c a r r i e d  t h r u  t h e  e g g ,  a s  i s  
p u l l o r u m  d i s e a s e .  T h e  s u d d e n  a p p e a r a n c e  a t  t i m e s  o f  b r o n c h i t i s  i n  a  
f l o c k  s u g g e s t s  t h a t  c h i c k e n s  w h i c h  h a v e  a p p a r e n t l y  r e c o v e r e d  m a y  r e ­
m a i n  c a r r i e r s  o f  t h e  i n f e c t i o n ,  o r  t h e  d i s e a s e  m a y  b e  i n t r o d u c e d  o n t o  
t h e  p r e m i s e s  b y  d e l i v e r y  t r u c k s ,  p e o p l e ,  o r  w i l d  b i r d s  w h i c h  h a v e  
r e c e n t l y  v i s i t e d  o t h e r  p r e m i s e s  w h e r e  t h e  d i s e a s e  e x i s t s .  
B r o n c h i t i s  i n f e c t i o n  m a y  b e  c a r r i e d  i n t o  a  h a t c h e r y  o r  s t a r t i n g  
p l a n t  w i t h  d i r t y  e g g s ,  f e a t h e r s ,  o r  d e b r i s  f r o m  t h e  p o u l t r y  h o u s e s .  T h e  
h a t c h e r y  o r  p l a n t  o p e r a t o r  m u s t  t a k e  p r e c a u t i o n s  a g a i n s t  t h e s e  p r o b a b l e  
s o u r c e s  o f  i n f e c t i o n .  
T o  r i d  a  h a t c h e r y  o f  t h e  i n f e c t i o n ,  i t  i s  n e c e s s a r y  t o  d i s p o s e  o f  a l l  
c h i c k s ,  e v e n  t h o s e  n o t  s h o w i n g  s y m p t o m s  o f  i n f e c t i o u s  b r o n c h i t i s .  
T h e n  a l l  e q u i p m e n t ,  a s  w e l l  a s  w a l l s  a n d  f l o o r s ,  s h o u l d  b e  t h o r o l y  
c l e a n e d  a n d  s c r u b b e d  w i t h  l y e  w a t e r  o r  s t r o n g  c r e s o l  s o l u t i o n ,  f o l ­
l o w e d  b y  a  s t r o n g  f o r m a l d e h y d e  f u m i g a t i o n .  H i g h  t e m p e r a t u r e  a n d  
h u m i d i t y  a r e  n e c e s s a r y  d u r i n g  f u m i g a t i o n  t o  i n s u r e  f u l l  d i s i n f e c t i o n .  
C o m p l e t e  d i r e c t i o n s  f o r  f u m i g a t i o n  a n d  d i s i n f e c t i o n  a r e  g i v e n  i n  
I l l i n o i s  C i r c u l a r  4 0 3 ,  " I n c u b a t o r  H y g i e n e . "  
V a c c i n a t i o n  b y  t h e  c l o a c a l  r o u t e ,  a s  e m p l o y e d  i n  l a r y n g o t r a c h e i t i s ,  
m a y  i n d u c e  i m m u n i t y ,  b u t  t h i s  p r a c t i c e  h a s  d e f i n i t e  p r a c t i c a l  l i m i t a ­
t i o n s :  a  p e r i o d  o f  1  t o  2  w e e k s  i s  n e c e s s a r y  f o r  i m m u n i t y  t o  d e v e l o p  
a f t e r  v a c c i n a t i o n ,  a n d  v e r y  y o u n g  c h i c k s  h a v e  o n l y  a  w e a k  a b i l i t y  t o  
d e v e l o p  i m m u n i t y .  C o n s e q u e n t l y  v a c c i n a t i o n  o f  c h i c k s  a t  h a t c h i n g  m a y  
n o t  g i v e  m u c h  i m m u n i t y  a t  t h e  v e r y  t i m e  w h e n  e x p o s u r e  t o  b r o n ­
c h i t i s  a n d  m o r t a l i t y  t h e r e f r o m  a r e  m o s t  c o m m o n  a n d  s e r i o u s .  
I N F E C T I O U S  L A R Y N G O T R A C H E I T I S  
I n f e c t i o u s  l a r y n g o t r a c h e i t i s  i s  a  v i r u s  d i s e a s e  t h a t  a t t a c k s  c h i c k e n s  
o f  a l l  a g e s  b u t  c a u s e s  h e a v i e s t  l o s s e s  a m o n g  p u l l e t  s t o c k  d u r i n g  t h e  l a t e  
f a l l  a n d  w i n t e r  m o n t h s .  O c c a s i o n a l  o u t b r e a k s  o f  t h e  d i s e a s e  a r e  s e e n  
i n  y o u n g e r  s t o c k  d u r i n g  t h e  w a r m e r  s e a s o n s ,  b u t  t h e s e  a t t a c k s  a r e  
u s u a l l y  q u i t e  m i l d .  
C h i c k e n s  a f f e c t e d  w i t h  t y p i c a l  l a r y n g o t r a c h e i t i s  h a v e  d i f f i c u l t y  i n  
b r e a t h i n g .  T h e y  g a s p  f o r  a i r  a n d  e m i t  w h e e z i n g ,  r a t t l i n g ,  a n d  w h i s t l i n g  
s o u n d s  t h a t  a r e  c a u s e d  b y  e x u d a t e  i n  t h e  r e s p i r a t o r y  t r a c t .  C h e e s y  
p l u g s  m a y  f o r m  i n  t h e  l a r y n x  a n d  c l o s e  i t ,  o r  b l o o d  o r  c h e e s e l i k e  
m a t e r i a l  m a y  s t o p  u p  t h e  w i n d p i p e  a n d  c a u s e  d e a t h  b y  s u f f o c a t i o n .  
7 RESPIRATORY DISEASES OF POULTRY 
Some chickens may show a watery, sticky exudate from the eyes and 
nostrils, with soft, cheesy material in the eyes, sinuses, and nasal cavi­
ties appearing later. Some chickens show thin, whitish layers of 
exudate on the throat membranes; these may be confused with similar 
changes that occur in fowl-pox infection, but those in laryngotracheitis 
are much thinner and are easily scraped off. 
The above symptoms alone are seldom sufficient to indicate that the 
disease is laryngotracheitis, particularly if the attack is mild. A labo­
ratory examination is often necessary. Unless competent veterinary 
service has excluded other possible causes, vaccination with vaccine 
prepared from the affected birds should not be resorted to, for if the 
disease should be fowl pox and the vaccine were introduced into the 
cloaca, serious complications might result. 
Traffic in live chickens is the most common way for laryngotra­
cheitis to be introduced upon the premises. However, crates from buy­
ing or feeding stations have been found to be contaminated, while 
other possible outside sources of infection, such as visitors, straying 
Pullet affected with laryngotracheitis. The acute gasping type of this dis­
ease, shown above, is inaccurately known also as "infectious bronchitis," 
"infectious laryngitis," "infectious tracheitis," "contagious throat cold," 
"hard breathing disease," "flu," and "gapes." These terms all suggest the 
principal symptoms-an inflammation of the larynx (the upper opening of 
the windpipe) and the trachea (the upper part of the windpipe). 
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A c u t e  l a r y n g o t r a c h e i t i s  i n  s i x - w e e k s - o l d  c h i c k .  A f f e c t e d  c h i c k s  b r e a t h e  w i t h  
d i f f i c u l t y .  T h o s e  t h a t  s u r v i v e  a n  a t t a c k  a r e  o f t e n  s t u n t e d  a n d  u n t h r i f t y .  
a n i m a l s ,  a n d  w i l d  b i r d s ,  m u s t  n o t  b e  o v e r l o o k e d .  N o  o t h e r  s p e c i e s  o f  
b i r d s ,  w i t h  t h e  e x c e p t i o n  o f  p h e a s a n t s ,  h a s  b e e n  f o u n d  s u s c e p t i b l e  t o  
l a r y n g o t r a c h e i t i s .  S y m p t o m s  a n d  l e s i o n s  h a v e  b e e n  s e e n  i n  g e e s e ,  b u t  
t h e y  a r e  n o t  c a u s e d  b y  t h e  v i r u s  w h i c h  a t t a c k s  c h i c k e n s .  
C h i c k e n s  w h i c h  h a v e  a p p a r e n t l y  r e c o v e r e d  c o m p l e t e l y  f r o m  t h e  
d i s e a s e  m a y  s t i l l  r e m a i n  c a r r i e r s  o f  t h e  i n f e c t i o n  f o r  a n  i n d e f i n i t e  
p e r i o d .  C o n s e q u e n t l y  c a r r i e r  c h i c k e n s  m a y  c a u s e  f u t u r e  o u t b r e a k s  o f  
t h e  d i s e a s e ,  p a r t i c u l a r l y  t h r u  c o n t a c t  w i t h  y o u n g  s u s c e p t i b l e  s t o c k  
d u r i n g  c o l d  w e a t h e r .  T h e  i n f e c t i o n  i s  n o t  c a r r i e d  o r  t r a n s m i t t e d  i n  
t h e  e g g .  
D i a g n o s i s  
I t  i s  f r e q u e n t l y  s o m e w h a t  d i f f i c u l t  t o  d i f f e r e n t i a t e  b e t w e e n  l a r y n ­
g o t r a c h e i t i s  a n d  b r o n c h i t i s ,  a s  a l r e a d y  n o t e d  i n  t h e  d i s c u s s i o n  o f  b r o n ­
c h i t i s  ( p a g e  4 ) .  L a r y n g o t r a c h e i t i s  c o m m o n l y  a t t a c k s  p u l l e t s  i n  t h e  l a t e  
f a l l  a n d  w i n t e r  m o n t h s ,  w h i l e  b r o n c h i t i s  i s  u s u a l l y  s e r i o u s  a m o n g  c h i c k s  
d u r i n g  t h e  e a r l y  b r o o d i n g  p e r i o d .  H e m o r r h a g e ,  p a r t i c u l a r l y  s e v e r e  
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Evidence of laryngotracheitis. The larynx in the upper picture was closed 
by a yell ow fibrin ou s diphtheritic discharge. The larynx and upper trachea 
in th e lower picture contained an abundance o f mucus and clumps of yel­
lowi sh-white particles. General control measures should be instituted at once. 
bleeding in the trachea, is common in acute laryngotracheitis and 
rare in other respiratory diseases. The membranes and exudates of 
the mouth, larynx, and pharynx are usually loose and may be readily 
scraped off in contrast to the adherent cankers of fowl pox, which 
leave a bleeding ulcer on removal. Definite diagnosis can be made by 
means of laboratory tests, but since considerable time may pass be­
fore such a diagnosis is completed, general control measures should 
be instituted at once and qualified local veterinary service sought 
immediately. 
Control 
As in the majority of infectious and paraSItIc diseases, there is 
no specific treatment for laryngotracheitis. Proper care, housing, and 
feeding are recommended, together with measures to prevent the In­
fection spreading to other flocks and premises. 
Specific preventive measures are eradication and vaccination. Of 
these two, eradication is usually the more effective. It requires that all 
stock surviving an outbreak of the disease or exposure to it be slaugh­
tered at the end of the laying season. Those that appear normal may 
be sold . Then while the houses and equipment are not in use, they are 
thoroly cleaned and disinfected several times at intervals. The sur­
rounding yards and runs are cultivated, and if necessary the drainage 
is improved. The young stock which have been raised apart on clean 
range may be brought to the laying houses in fall with relative safety. 
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V a c c i n a t i o n  m a y  b e  a d v a n t a g e o u s  i n  a r e a s  o f  i n t e n s i v e  p o u l t r y  p r o ­
d u c t i o n  w h e r e  l a r y n g o t r a c h e i t i s  i s  p r e v a l e n t  o r  w h e r e  t h e r e  i s  c o n ­
t i n u a l  d a n g e r  o f  t h e  d i s e a s e  b e i n g  i n t r o d u c e d .  V a c c i n a t i o n  w i t h  a c t i v e  
l a r y n g o t r a c h e i t i s  v i r u s  h a s  b e e n  p r a c t i c e d  s u c c e s s f u l l y  f o r  a  n u m b e r  
o f  y e a r s .  H o w e v e r ,  t h e  d e f i n i t e  l i m i t a t i o n s  a n d  h a z a r d s  o f  t h e  p r a c t i c e  
m u s t  a l w a y s  b e  k e p t  i n  m i n d  i n  o r d e r  t o  a v o i d  s e r i o u s  d i f f i c u l t y .  
W h e r e  v a c c i n a t i o n  i s  t o  b e  r e l i e d  u p o n ,  a l l  y o u n g  c h i c k e n s  o n  t h e  
p r e m i s e s  ( e s p e c i a l l y  t h o s e  2  t o  4  m o n t h s  o l d )  s h o u l d  b e  v a c c i n a t e d  
a n n u a l l y  b y  t h e  c l o a c a l  m e t h o d ,  p r e f e r a b l y  d u r i n g  t h e  w a r m ,  d r y  
m o n t h s .  O l d e r  s t o c k  w h i c h  h a v e  h a d  t h e  d i s e a s e  d u r i n g  a n  o u t b r e a k  
o r  w h i c h  p r e v i o u s l y  h a v e  b e e n  v a c c i n a t e d  s u c c e s s f u l l y  n e e d  n o t  b e  v a c ­
c i n a t e d .  P r o p e r  c a r e  o f  t h e  . v i r u s  i n  o r d e r  t o  p r e v e n t  a n y  l o s s  i n  i t s  
p o t e n c y  a n d  e x t r e m e  c a r e  t o  i n s u r e  p r o p e r  v a c c i n a t i o n  a r e  e s s e n t i a l .  
S a t i s f a c t o r y  t a k e s  s h o u l d  b e  s e e n  4  t o  6  d a y s  a f t e r  v a c c i n a t i o n  i n  a t  
l e a s t  9 5  p e r c e n t  o f  t h e  c h i c k e n s  k n o w n  t o  b e  s u s c e p t i b l e .  A  s a t i s f a c t o r y  
t a k e  s h o w s  d e f i n i t e  m o i s t  i n f l a m m a t o r y  r e d d e n i n g  w i t h  s o m e  d i s c h a r g e  
i n  t h e  f o r m  o f  y e l l o w i s h - w h i t e  s t r i n g y  f l e c k s .  B i r d s  w h i c h  d o  n o t  
s h o w  a  s a t i s f a c t o r y  t a k e  u s u a l l y  h a v e  n o t  b e e n  v a c c i n a t e d  p r o p e r l y .  
T h e s e  n e g a t i v e  b i r d s  s h o u l d  b e  r e m o v e d  f r o m  t h e  f l o c k  o r  r e v a c c i n a t e d ;  
o t h e r w i s e ,  t h e y  u s u a l l y  d e v e l o p  t h e  t y p i c a l  d i s e a s e  d u r i n g  t h e  f o l l o w ­
i n g  3  o r  4  w e e k s  a s  a  r e s u l t  o f  c o n t a c t  w i t h  t h e  b i r d s  s h o w i n g  t a k e s .  
B i r d s  s h o w i n g  s a t i s f a c t o r y  t a k e s  a r e  r e p o r t e d  b y  s o m e  i n v e s t i g a t o r s  a s  
n o t  d e v e l o p i n g  i n t o  p e r m a n e n t  c a r r i e r s .  
E m e r g e n c y  v a c c i n a t i o n  i m m e d i a t e l y  a f t e r  t h e  a p p e a r a n c e  o f  t h e  
f i r s t  c a s e s  o f  l a r y n g o t r a c h e i t i s  i n  a  f l o c k  m a y  p r e v e n t  s p r e a d  o f  i n ­
f e c t i o n  a n d  h e a v y  l o s s e s .  T h i s  m a y  b e  p a r t i c u l a r l y  t r u e  w h e r e  t h e  
f l o c k  i s  d i v i d e d  i n t o  m o r e  o r  l e s s  i s o l a t e d  u n i t s ,  a n d  r e c o g n i t i o n  o f  t h e  
d i s e a s e  i n  o n e  u n i t  a l l o w s  p r o m p t  v a c c i n a t i o n  o f  t h e  r e m a i n i n g  s t o c k .  
I n  I l l i n o i s ,  e m e r g e n c y  v a c c i n a t i o n  w i t h  v a c c i n e  p r e p a r e d  f r o m  t y p i ­
c a l l y  s i c k  c h i c k e n s  h a s  b e e n  r e p o r t e d  b y  s e v e r a l  v e t e r i n a r i a n s  t o  h a v e  
t h e  a d v a n t a g e  o v e r  t h e  u s e  o f  c o m m e r c i a l  v a c c i n e s .  
F O W L  P O X  
F o w l  p o x  i s  a n o t h e r  v i r u s  d i s e a s e  w h i c h  m a y  i n f e c t  t h e  r e s p i r a t o r y  
t r a c t  o f  a l l  s p e c i e s  o f  p o u l t r y .  I n  m a n y  o u t b r e a k s  o n l y  t h e  u n f e a t h e r e d  
s k i n  i s  i n v o l v e d ,  a n d  o n  i t  d e v e l o p  w a r t l i k e  l e s i o n s  o f  v a r i o u s  s i z e s .  
T h i s  i n f e c t i o n  m a y  e x t e n d  t o  t h e  e y e l i d s  a n d  t h e  m e m b r a n e s  o f  t h e  
m o u t h  a n d  t h r o a t .  I n  a  f e w  f l o c k s  o n l y  t h e  m o u t h  a n d  t h r o a t  m e m ­
b r a n e s  a r e  a f f e c t e d ;  t h i s  f o r m  o f  p o x  i n f e c t i o n  i s  c o m m o n l y  c a l l e d  
c a n k e r  o r  a v i a n  d i p h t h e r i a .  I t  i s  s e l d o m ,  h o w e v e r ,  t h a t  a n  o u t b r e a k  
o c c u r s  i n  a  f l o c k  w i t h o u t  t h e r e  b e i n g  s o m e  c a s e s  i n  w h i c h  b o t h  t h e  
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Diphtheritic type of fowl pox. The roof of the mouth and the upper end of 
the windpipe of this bird are involved. Yellowish particles adhere firmly 
to the mucous membrane of the mouth and tongue. If patches develop about 
the larynx or windpipe, a chicken may have difficulty in breathing. Where 
this diphtheritic type of fowl pox occurs in a flock, the comb or wattle 
type may also occur. Avian diphtheria is not related to diphtheria in man. 
skin and mucous membrane are affected. A nasal form of pox has been 
described; but nasal discharge and sinus distension seen in pox cases 
are usually a result of the general disturbance of the health of the bird. 
Moreover, it is probable that symptoms of "cold" (coryza) and of 
other diseases present at the time of an outbreak of pox have not been 
recognized or distinguished from symptoms of pox. 
Fowl pox is spread by direct contact, particularly as a result of 
fighting and pecking. Mosquitoes and biting flies spread the disease 
readily, especially in young stock. Pox infection persists on contami­
nated premises from year to year. 
Primary pox involvement of the trachea and larynx is rare, but 
extension of pox infection from the mouth and pharynx to the larynx 
and sometimes to the trachea occurs occasionally. When this happens, 
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s w e l l i n g  o f  t h e  i n f e c t e d  p a r t  o r  e x u d a t e  c o l l e c t i n g  i n  t h e  e y e s ,  s i n u s e s ,  
l a r y n x ,  o r  n a s a l  c l e f t  m a y  i n t e r f e r e  w i t h  b r e a t h i n g .  W h e n  t h e  l a r y n x  
i s  i n v o l v e d  s o  s e v e r e l y  a s  t o  b r i n g  a b o u t  a  c o m p l e t e  c l o s u r e  o r  i f  
s c a b s  o r  e x u d a t e  b e c o m e  d e t a c h e d  a n d  p l u g  t h e  t r a c h e a ,  d e a t h  f r o m  
s u f f o c a t i o n  r e s u l t s .  
D i a g n o s i s  
T h e  d i p h t h e r i t i c  p a t c h e s  i n  t h e  m o u t h  a n d  t h r o a t  a r e  t h i c k e r ,  t o u g h e r ,  
a n d  m o r e  f i r m l y  a t t a c h e d  i n  p o x  t h a n  i n  l a r y n g o t r a c h e i t i s ,  a n d  t h e  p o x  
u l c e r s  a r e  u s u a l l y  d e e p  a n d  b l e e d  r e a d i l y .  P o x  c a n  b e  d i s t i n g u i s h e d  
f r o m  c o r y z a  ( p a g e  1 3 )  b y  t h e  f a c t  t h a t  c a n k e r s  s e l d o m  a p p e a r  i n  
c o r y z a  e v e n  i n  a d v a n c e d  c a s e s .  W h i l e  v i t a m i n - A  d e f i c i e n c y  c a u s e s  a  
d i s c h a r g e  f r o m  t h e  e y e ,  a n d  n o d u l e s  t h e  s i z e  o f  a  m i l l e t  s e e d  o r  l a r g e r  
a p p e a r  i n  t h e  e s o p h a g u s  ( g u l l e t ) ,  t h e s e  n o d u l e s  h a v e  s m o o t h  s u r f a c e s  
a n d  t h e i r  p r e s e n c e  i s  u s u a l l y  a c c o m p a n i e d  b y  d i s t i n g u i s h i n g  c h a n g e s  i n  
t h e  k i d n e y s  a n d  o t h e r  p a r t s  o f  t h e  b o d y .  
F o w l  p o x  a t t a c k i n g  t h e  e y e s .  I n  s o m e  { l o c k s  f o w l - p o x  l e s i o n s  s u c h  a s  s h o w n  
a b o v e  d e v e l o p  a b o u t  t h e  e y e s .  T h e s e  l e s i o n s  r e s e m b l e  t h o s e  s e e n  i n  s o m e  
c a s e s  o f  c o r y z a  a n d  l o c a l i z e d  f o w l  c h o l e r a .  
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Fowl pox may be detected in some doubtful cases by swabbing 
canker material from a suspected bird upon the scarified comb or 
plucked skin of a young susceptible bird. If the young bird becomes 
infected, it is evident that fowl pox was present; however, failure to 
obtain infection does not exclude the possibility of fowl pox. 
Sometimes a rapid laboratory diagnosis is possible if microscopic 
pox "inclusion bodies" can be detected in specially stained smears from 
suspected lesions. The incubation period (the time elapsing from ex­
posure to appearance of symptoms and lesions) is from 5 to 8 days in 
pox, whereas it is I to 3 days in laryngotracheitis and bronchitis. 
Control 
There is no satisfactory treatment for fowl pox. Removal of scabs 
from the mouth and throat, followed by applications of iodin or some 
similar agent, may prevent suffocation by keeping the breathing pas­
sages clear. Proper rations, well-ventilated clean houses, clean range, 
and isolation of sick fowls aid in preventing the spread of the disease. 
Vaccination is effective in controlling fowl pox. Vaccine prepared 
from strains of fowl virus gives lasting immunity. The most satis­
factory results are obtained in chickens and turkeys 30 to 90 days of 
age. Fowls younger or older than this are more likely to develop un­
desirable reactions: egg production is often seriously curtailed and 
gains in weight retarded, and the birds may die as a result of parasitic 
or infectious diseases that take hold during this time of lowered re­
sistance. Vaccine prepared from pigeon-pox virus does not cause 
serious general reactions, but it produces an immunity of limited dura­
tion, usually about six months. Under farm flock conditions the pro­
tection provided sometimes lasts longer. 
For further information pertaining to fowl pox and its control, see 
Illinois Circular 430, "Fowl Pox." 
CORYZA (COLDS) 
There are two types of coryza, the first characterized by a rapid 
onset of the symptoms after exposure (one to two days), and the 
second characterized by slow onset with a nasal discharge appearing 
t\VO to four weeks after exposure. A specific bacterial infection 
(H emophilus gallina?'um) has been identified with the first type. The 
cause of the second type is unknown altho some workers found it to 
be caused by a virus-like agent. Coryza attacks chickens, turkeys, and 
pheasants of all ages. The mortality is usually heavier in young birds, 
but seldom is high in any event. 
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I n  m a n y  e a r l y  c a s e s  o f  c o r y z a  t h e r e  i s  a  w a t e r y  n a s a l  d i s c h a r g e  
w h i c h  d r i e s  a n d  p a r t l y  o r  c o m p l e t e l y  p l u g s  t h e  n o s t r i l s .  L a b o r e d  
b r e a t h i n g  a n d  g a s p i n g  m a y  f o l l o w .  B i t s  o f  s t r a w  a n d  f e a t h e r s  a d h e r e  
t o  t h e  s t i c k y  d i s c h a r g e  f r o m  t h e  n o s t r i l s  a n d  e y e s .  I n f l a m m a t i o n  a n d  
s w e l l i n g  o f  t h e  w a t t l e s  a n d  t h e  t i s s u e s  s u r r o u n d i n g  t h e  e y e  a r e  c o m m o n .  
I n f l a m m a t i o n  o f  t h e  c o v e r i n g  o f  t h e  e y e b a l l ,  a l o n g  w i t h  a  w a t e r y  d i s ­
c h a r g e  a n d  s w e l l i n g  a n d  c l o s u r e  o f  t h e  t e a r  d u c t  a n d  s i n u s  o p e n i n g s ,  
s o m e t i m e s  c a u s e s  y e l l o w ,  c h e e s y  e x u d a t e  t o  c o l l e c t  i n  t h e  e y e s  a n d  
s i n u s e s  a n d  c a u s e s  t h e s e  p a r t s  t o  b u l g e .  I n  s e v e r e  c a s e s  t h e  e y e l i d s  
a r e  p a s t e d  t o g e t h e r  b y  t h e  d i s c h a r g e .  I n f e c t i o n  m a y  s p r e a d  t o  t h e  
t r a c h e a ,  b r o n c h i ,  a n d  l u n g s ,  c a u s i n g  d i f f i c u l t  b r e a t h i n g ,  r a t t l i n g  o r  
" r a l e s , "  c o u g h i n g ,  a n d  s o m e t i m e s  d e a t h  b y  s u f f o c a t i o n .  
T h e  s w e l l i n g  o f  t h e  h e a d  a n d  s i n u s e s  s o o n  d i s a p p e a r s  f r o m  c h i c k e n s  
t h a t  s u r v i v e  t h e  e a r l y  s t a g e s  o f  t h e  d i s e a s e ,  b u t  n a s a l  d i s c h a r g e  a n d  
t r a c h e i t i s  a n d  b r o n c h i t i s  p e r s i s t  i n d e f i n i t e l y  i n  s o m e  b i r d s .  S u c h  b i r d s  
b e c o m e  v e r y  t h i n  a n d  e i t h e r  d i e  o r  r e c o v e r  s l o w l y .  L o n g - s t a n d i n g  
c a s e s  w h i c h  s h o w  e y e  a n d  s i n u s  b u l g i n g  a r e  p e r h a p s  i n  p a r t  t h e  r e s u l t  
o f  s e c o n d a r y  o r  c o m p l i c a t i n g  f a c t o r s .  T h e s e  c a s e s  a r e  c a l l e d  " r o u p "  b y  
s o m e  p o u l t r y m e n .  
A n  i n f e c t i o u s  s i n u s i t i s  ( s w e l l  h e a d )  o f  t u r k e y s  i s  d i f f e r e n t  f r o m  
c o r y z a  a n d  i s  n o t  a s s o c i a t e d  w i t h  l o w  v i t a m i n  A  i n t a k e .  T h e  d i s e a s e  i s  
C o r y z a  i n v o l v i n g  e y e  a n d  n a s a l  p a s s a g e s .  I n  t h i s  t y p e  o f  c o r y z a ,  d r i e d  
e x u d a t e  a c c u m u l a t e s  a r o u n d  t h e  n o s t r i l s  a n d  c a u s e s  d i f f i c u l t  b r e a t h i n g .  T h e  
d i s c h a r g e  f r o m  t h e  e y e s  s o m e t i m e s  s e a l s  t h e  l i d s .  
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characterized by nasal discharge, watery eyes, and swelling of the 
sinuses. Altho only a few turkeys may die, 10 to 90 percent of the 
flock may be infected, and losses from delayed development of the 
turkeys may be heavy. Treatment of infectious sinusitis of turkeys in 
the early stages of the disease has been found beneficial. The exudate, 
much like egg white in consistency and appearance, is drawn off with 
a syringe, and 1 cc. of either IS-percent solution of argyrol or 4-per­
cent silver nitrate is injected into the nasal passages. 
Diagnosis 
Coryza usually spreads less rapidly than bronchitis and laryngo­
tracheitis and does not run a definite course. Furthermore a bird that 
has had the disease does not develop a strong immunity to future at­
tacks. As coryza is frequently complicated by the presence of fowl 
cholera or fowl pox in the same bird, laboratory tests may be necessary 
to differentiate among these diseases. In the laboratory the disease 
is recognized definitely by isolation of the germ or organism that 
causes it. 
Control 
There is no specific treatment for coryza, altho irrigation of the 
nostrils and eyes with mild antiseptic solutions may overcome the dis­
comfort of mechanical interference with breathing. No satisfactory 
vaccine or bacterin has been developed. Prevention must depend 
largely on avoiding the introduction of visibly infected or carrier 
birds into the flock. Some observations suggest that carrier birds are 
responsible for perpetuating the disease on premises from year to 
year. Care should be taken to see that the birds have proper rations 
and housing and that parasites are controlled. Birds whose vitality 
has been lowered by inadequate rations, improper housing, and para­
sites are more subject to disease infection and suffer more seriously 
from it. 
LOCALIZED FOWL CHOLERA 
The severity of fowl cholera, a bacterial disease, may vary from 
a generalized infection that may quickly be fatal, to the relatively 
mild, seldom-fatal infections which remain localized in various parts 
of the body, such as the eyes, sinuses and wattles. Common symptoms 
of localized cholera are: swelling of the wattles with abscess forma­
tion and the sloughing of affected tissues; swelling of the head and 
bulging of the sinuses, accompanied by a nasal discharge; and a watery 
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d i s c h a r g e  f r o m  t h e  e y e ,  w i t h  s e a l i n g  o f  t h e  l i d s ,  a n d  t h e  c o l l e c t i o n  o f  
a  c h e e s y  m a s s  a r o u n d  t h e  e y e b a l l .  J o i n t  i n f e c t i o n s  a n d  l a m e n e s s  a r e  
a l s o  o c c a s i o n a l l y  s e e n  i n  f l o c k s  w h e r e  t h i s  d i s e a s e  p r e v a i l s .  
D i a g n o s i s  
L o c a l i z e d  f o w l  c h o l e r a  m a y  b e  c o n f u s e d  w i t h  l a r y n g o t r a c h e i t i s ,  
b u t  i t  s e l d o m  o c c u r s  s u d d e n l y  i n  a  c o n s i d e r a b l e  n u m b e r  o f  b i r d s  i n  
t h e  f l o c k ,  a s  d o e s  l a r y n g o t r a c h e i t i s .  I t  m a y  a l s o  r e s e m b l e  c o r y z a  
c l o s e l y ,  b u t  i n  c o r y z a  s w e l l i n g  o f  t h e  w a t t l e s  i s  n o t  a c c o m p a n i e d  b y  
a b s c e s s  f o r m a t i o n  a s  i n  c h o l e r a .  
T h e  e y e  i n v o l v e m e n t  o f  c h o l e r a  i s  e a s i l y  d i s t i n g u i s h e d  f r o m  t h a t  
r e s u l t i n g  f r o m  v i t a m i n - A  s t a r v a t i o n .  I n  c h o l e r a  t h e  d i s c h a r g e  i s  y e l l o w  
a n d  i s  o f t e n  a c c o m p a n i e d  b y  m a r k e d  s w e l l i n g  a n d  a  p u t r i d  o d o r ;  i n  
v i t a m i n  A  d e f i c i e n c y  t h e r e  i s  a  w h i t i s h  m a s s  w i t h  l e s s  s w e l l i n g  a n d  
u s u a l l y  t h e r e  i s  n o  o d o r .  
A  p o s i t i v e  d i a g n o s i s  o f  f o w l  c h o l e r a  i s  r e a c h e d  i n  t h e  l a b o r a t o r y  
b y  i s o l a t i n g  t h e  f o w l - c h o l e r a  o r g a n i s m  ( P a s t e u r e l l a  a v i c i d a ) .  
C o n t r o l  
C a r e f u l  a n d  f r e q u e n t  c u l l i n g ,  t h e  d e s t r u c t i o n  o f  b i r d s  i n  a d v a n c e d  
s t a g e s  o f  t h e  d i s e a s e ,  a n d  d i s p o s a l  f o r  i m m e d i a t e  s l a u g h t e r  o f  r e c o v ­
e r e d  b i r d s  o r  e x p o s e d  h e a l t h y  b i r d s  i s  t h e  o n l y  p r a c t i c a l  w a y  t o  c o m b a t  
l o c a l i z e d  f o w l  c h o l e r a .  Y o u n g  s t o c k  s h o u l d  b e  r a i s e d  o n  c l e a n  a r e a s  
a w a y  f r o m  c o n t a m i n a t e d  p r e m i s e s  a n d  e x p o s e d  f l o c k s .  O p e n i n g  t h e  
a b s c e s s e s  a n d  i r r i g a t i n g  t h e  e y e s  a n d  n o s t r i l s  w i t h  m i l d  a n t i s e p t i c s  
h a s  o n l y  a  l i m i t e d  v a l u e  b e c a u s e  a f f e c t e d  b i r d s  r e c o v e r  s l o w l y  a n d  a f t e r  
r e c o v e r y  m a y  r e m a i n  c a r r i e r s .  V a c c i n a t i o n  w i t h  b a c t e r i n s  c a n n o t  b e  
d e p e n d e d  u p o n  t o  f u r n i s h  a  s a t i s f a c t o r y  d e g r e e  o f  i m m u n i t y ;  a n d  
f u r t h e r m o r e  c o n t r o l l e d  e x p e r i m e n t s  s u g g e s t  t h a t  c h o l e r a  v a c c i n a t i o n  
i s  n o t  j u s t i f i e d  b e c a u s e  o f  t h e  e x p e n s e .  
A  s t r e p t o c o c c u s  i n f e c t i o n  r e s e m b l i n g  f o w l - c h o l e r a  i n f e c t i o n  h a s  
b e e n  d e s c r i b e d ,  b u t  f o r t u n a t e l y  i s  q u i t e  r a r e .  L a b o r a t o r y  e x a m i n a t i o n s  
a r e  n e c e s s a r y  t o  d i f f e r e n t i a t e  b e t w e e n  t h i s  s t r e p t o c o c c u s  i n f e c t i o n  a n d  
c h o l e r a  a n d  s i m i l a r  d i s e a s e s .  
P U L L O R U M  D I S E A S E  
I n  c h i c k s  1 0  d a y s  t o  3  w e e k s  o l d  s u f f e r i n g  f r o m  p u l l o r u m  i n f e c t i o n ,  
g a s p i n g  a n d  l a b o r e d  b r e a t h i n g  m a y  b e  s e e n ,  b u t  t h e  r e s p i r a t o r y  
s y m p t o m s  a r e  s e l d o m  a s  p r o n o u n c e d  a s  i n  c a s e s  o f  i n f e c t i o u s  b r o n ­
c h i t i s .  P u l l o r u m  d i s e a s e  i n  c h i c k s  c a n  b e  p r e v e n t e d  b y  r e p e a t e d  t e s t i n g  
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of flocks, by incubator hygiene, and by sanitary methods of brooding 
chicks. 
Pullorum-infected chicks frequently show a diarrhea, and recovery 
is rare. Autopsy examination often discloses white to yellow nodules 
in the lung which indicate pneumonia; whitish nodules also occur 
quite frequently on the heart surface and in the gizzard muscles. 
Laboratory examination will allow isolation of the pullorum organism 
(Salmonella pullorum) and definite recognition of pullorum disease. 
For further information on pullorum disease, see Illinois Circular 
432, "Pullorum Disease of Chicks. " 
FUNGUS INFECTIONS 
Certain fungus, or mold, infections, particularly aspergillosis and 
moniliasis, or thrush, may involve the respiratory systems of poultry 
to a varying degree. 
Aspergillus infection is encountered occasionally in baby chicks, 
turkeys, and other birds brooded under damp, insanitary conditions. 
However, many cases of so-call~d brooder pneumonia, once thought 
to be due to aspergillosis, have been shown to be due to pullorum 
disease. Older birds with aspergillus infection may occasionally suffer 
from impaired breathing and show mold infection of the air sacs and 
lungs. The lung nodules are usually smaller than in pullorum disease, 
altho in chronic cases they are somewhat larger. Very young birds 
are more likely to die from aspergillosis than are older birds; but low 
vitality in stock of any age will favor mold infections. 
Moniliasis, or thrush, may cause difficult breathing in a small per­
centage of affected birds that show lesions of the digestive tract. 
Because there is no cure or effective treatment for either aspergil­
losis or moniliasis at present, prevention and control depend on cor­
rection of unfavorable brooding or housing conditions and in some 
flocks on a change in the ration. The possibility that fungi may be 
carried on the egg shell suggests the advantage of improved nest and 
incubator sanitation. 
OTHER INFECTIOUS DISEASES 
Various septicemic diseases, which include intestinal bacterial in­
fections, may be the cause of distressed breathing in poultry. Direct 
involvement of the lungs may impair heart action as well as lung 
action, and breathing may be difficult even in the early stages of these 
diseases. In cases of leucemia and fowl paralysis a small proportion of 
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t h e  b i r d s  i n  a  f l o c k  h a r b o r i n g  t h e  d i s e a s e s  m a y  s h o w  i n t e r m i t t e n t  g a s p ­
i n g  f o r  a i r  a s  a  r e s u l t  o f  i n v o l v e m e n t  o f  t h e  v a g u s  n e r v e ,  t h e  n e r v e  
w h i c h  s u p p l i e s  f u n c t i o n s  o f  s e n s a t i o n  a n d  m o t i o n  t o  l a r y n x ,  l u n g s ,  
h e a r t ,  e s o p h a g u s ,  a n d  o t h e r  a b d o m i n a l  o r g a n s .  
A u t o p s i e s  o f  a  n u m b e r  o f  a f f e c t e d  b i r d s  u s u a l l y  w i l l  s e r v e  t o  d e t e c t  
l e u c e m i a  a n d  p a r a l y s i s  i f  t h e y  a r e  p r e s e n t  i n  t h e  f l o c k .  P a r a t y p h o i d  
a n d  c o l i b a c i l l o s i s  o f t e n  r e q u i r e  l a b o r a t o r y  e x a m i n a t i o n  f o r  d i f f e r e n t i a ­
t i o n  a n d  f o r  d i s t i n c t i o n  f r o m  o t h e r  d i s e a s e s .  
W h e r e  a n y  o f  t h e s e  d i s e a s e s  a r e  s u s p e c t e d ,  a f f e c t e d  b i r d s  s h o u l d  
b e  p r o m p t l y  d i s p o s e d  o f  a n d  g e n e r a l  s a n i t a r y  m e a s u r e s  p u t  v i g o r o u s l y  
i n t o  e f f e c t .  
V I T A M I N - A  D E F I C I E N C Y  
C h i c k e n s  o r  p o u l t s  o n  r a n g e  i n a d e q u a t e l y  s u p p l i e d  w i t h  g r e e n  f e e d  
o r  r e c e i v i n g  a  r a t i o n  l o w  i n  v i t a m i n  A  a r e  s u b j e c t  t o  v i t a m i n - A  
s t a r v a t i o n .  S o m e  o f  t h e  s y m p t o m s  a n d  c h a n g e s  t h a t  a c c o m p a n y  < l  
d e f i c i e n c y  o f  v i t a m i n  A  m a y  b e  c o n f u s e d  w i t h  t h o s e  c a u s e d  b y  v a r i o u s  
i n f e c t i o u s  a n d  p a r a s i t i c  d i s e a s e s .  T h e  w h i t e  c h e e s y  m a t e r i a l  w h i c h  
c o l l e c t s  i n  t h e  e y e  a n d  i s  e a s y  t o  r e m o v e  d i f f e r s  f r o m  t h e  y e l l o w i s h  
m a s s  p r e s e n t  i n  c a s e s  o f  l o c a l i z e d  c h o l e r a ,  c o m p l i c a t e d  c o r y z a ,  a n d  
f o w l  p o x .  
I n  v i t a m i n - A  s t a r v a t i o n  t h e r e  i s  n o  d e f i n i t e  i n f l a m m a t i o n  o f  t h e  
m u c o u s  m e m b r a n e  o f  t h e  m o u t h  a n d  n o  f o u l  o d o r ,  a s  t h e r e  a r e  i n  
o t h e r  d i s e a s e s  o f  t h e  r e s p i r a t o r y  t r a c t .  F u r t h e r m o r e  t h e  m i l l e t - s i z e d  
s w e l l i n g s  o f  t h e  m u c o u s  g l a n d s  o f  t h e  e s o p h a g u s  a n d ,  p a r t i c u l a r l y  i n  
V i t a m i n - A  s t a r v a t i o n .  A  d e f i c i e n c y  o f  v i t a m i n  A  i n  t h e  r a t i o n  w a s  t h e  c a u s e  
o f  t h i s  b i r d ' s  r e s p i r a t o r y  t r o u b l e .  T h e  w h i t e  c h e e s y  e x u d a t e  i n  t h e  e y e  a n d  
t h e  s w o l l e n  m u c o u s  g l a n d s  i n  t h e  e s o p h a g u s  a r e  t y p i c a l  o f  t h i s  d i s e a s e .  
F r e s h  g r e e n  f e e d ,  c a r r o t s ,  a n d  y e l l o w  c o r n  a r e  g o o d  s o u r c e s  o f  v i t a m i n  A .  
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turkeys, the dry casts in the trachea, together with lung lesions, serve 
to differentiate vitamin-A deficiency from other infections. 
Deposits of urates in the kidneys and sometimes in the abdominal 
membranes and the joints are characteristic of vitamin-A deficiency. 
Control 
Prevention and control of the illnesses due to vitamin-A deficiency 
depend on providing a ration rich in this vitamin. Such a ration is 
especially necessary for turkeys, whose vitamin requirements are con­
siderably greater than those of chickens. Fresh green feed, carrots, 
and yellow corn are good natural sources of vitamin A. Hay, unless 
it is properly cured, loses much of its vitamin A content. 
In winter and during seasons of severe drouth cod-liver oil or other 
fish-liver oils should be added to the diet. Since the vitamins in fish­
liver oil are injured if the oils are old or rancid or if they are exposed 
to light and air, only limited quantities in sealed containers protected 
from the light should be purchased at a time. Some flock owners add 
the necessary quantity of fish oil to the scratch grain twice a week 
rather than risk losing the vitamins in the fish oil by mixing it with 
the bulk mash for continuous feeding. Proper packing and storage 
will do much to reduce loss of vitamins in the feed. 
Only high-grade vitamin-tested oils are satisfactory; inferior 
grades are expensive at any price. 
RESPIRATORY PARASITES 
Gapeworms 
Gapeworms (Syngamus trachea) are rare in chickens and turkeys 
in Illinois. They occur to an unknown extent among pheasants, part­
ridges, and numerous other wild birds. Gapeworms may cause serious 
losses in young stock, but older chickens are seldom seriously harmed 
by these parasites. Turkeys of all ages may harbor considerable num­
bers of the parasites without the serious effects seen in chickens. The 
parasite causes the trachea to become inflamed and considerable mucus 
collects in it. An infected bird extends its neck and gasps as do birds 
affected by bronchitis and laryngotracheitis. 
Finding red forked worms in the trachea establishes the diagnosis. 
Control. Control of gapeworms depends largely on preventive 
measures. The litter should be changed frequently, and a well-drained 
range should be provided. Young chickens should not be allowed on 
ground where turkeys have ranged. Removal of the worms from the 
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t r a c h e a  b y  m e c h a n i c a l  m e a n s ,  s u c h  a s  a  f e a t h e r  o r  a  c o i l e d  h o r s e h a i r ,  
o f t e n  f a i l s  a n d  s o m e t i m e s  c a u s e s  d e a t h  b y  s u f f o c a t i o n .  
D u s t i n g  w i t h  f i n e l y  p o w d e r e d  b a r i u m  a n t i m o n y l  t a r t r a t e  h a s  r e ­
c e n t l y  b e e n  f o u n d  e f f e c t i v e  i n  t r e a t i n g  g a p e w o r m s .  A f f e c t e d  b i r d s  a r e  
p l a c e d  i n  a  c l o s e d  b o x ,  a n d  t h e  p o w d e r  i s  b l o w n  i n  w i t h  a  b l o w g u n  
t h r u  a n  o p e n i n g  i n  t h e  t o p .  O n e  o u n c e  o f  p o w d e r  i s  u s e d  f o r  e a c h  8  
c u b i c  f e e t  o f  b o x  s p a c e .  O n e - t h i r d  o f  t h e  d o s e  i s  b l o w n  i n  a t  a  t i m e  a t  
i n t e r v a l s  o f  5  t o  1 0  m i n u t e s ,  a n d  a f t e r  e a c h  t r e a t m e n t  t h e  b o x  i s  t i l t e d  
f r o m  s i d e  t o  s i d e .  F i v e  m i n u t e s  a f t e r  t h e  l a s t  t r e a t m e n t  t h e  b i r d s  a r e  
r e l e a s e d .  
A i r  S a c  M i t e  
T h e  a i r  s a c  m i t e  ( C y t o l e i c h u s  n u d u s )  o c c u r s  i n  t h e  a i r  s a c s  o f  
p o u l t r y  a n d  o c c a s i o n a l l y  i n  o t h e r  b o d y  c a v i t i e s ,  i n  t h e  t r a c h e a ,  a n d  i n  
t h e  b o n e s  o f  c h i c k e n s  a n d  t u r k e y s .  W h e n  p r e s e n t  i n  t h e  t r a c h e a  i n  
c o n s i d e r a b l e  n u m b e r s ,  t h e s e  m i t e s  c a u s e  m a r k e d  i r r i t a t i o n .  W i t h  i r r i ­
t a t i o n ,  m u c u s  c o l l e c t s  a n d  t h e  b i r d s  g a s p  f o r  a i r .  
U s u a l l y  o n l y  o l d  b i r d s  i n  f l o c k s  k e p t  o n  p r e m i s e s  t h a t  h a v e  b e e n  
u s e d  f o r  a  l o n g  t i m e  a r e  s e r i o u s l y  i n f e s t e d  b y  t h e  a i r  s a c  m i t e ,  a n d  v e r y  
f e w  i n f e s t e d  b i r d s  s h o w  d i s t u r b e d  b r e a t h i n g .  
C o n t r o l .  P r o p e r  s a n i t a r y  p r a c t i c e s  s e e m  t o  e f f e c t i v e l y  p r e v e n t  
s e r i o u s  i n f e s t a t i o n  w i t h  t h e s e  p a r a s i t e s .  
O T H E R  C A U S E S  O F  I M P A I R E D  B R E A T H I N G  
P r e s s u r e ,  s u c h  a s  t h a t  c a u s e d  b y  t u m o r s  o r  a b s c e s s e s  i n  t h e  r e s p i r a ­
t o r y  t r a c t ,  s p i n a l  c o r d ,  o r  b r a i n ,  o r  i n  a d j a c e n t  t i s s u e s ,  m a y  i n t e r f e r e  
w i t h  n o r m a l  b r e a t h i n g .  I m p a c t i o n  o f  t h e  c r o p  o r  p r o v e n t i c u l u s  ( g l a n d ­
u l a r  s t o m a c h )  m a y  l i k e w i s e  i m p a i r  b r e a t h i n g .  O b v i o u s l y  s u c h  c o n d i ­
t i o n s  g e n e r a l l y  o c c u r  i n  i n d i v i d u a l  c a s e s  o n l y ,  a n d  i t  i s  u s u a l l y  b e t t e r  
t o  d e s t r o y  s u c h  b i r d s  t h a n  t o  a t t e m p t  t o  c u r e  t h e m .  
W h e n  c h i c k s  a r e  e x p o s e d  t o  p r o l o n g e d  o r  e x c e s s i v e  f u m i g a t i o n  
w i t h  f o r m a l d e h y d e  i n  t h e  i n c u b a t o r ,  s e r i o u s  d i f f i c u l t i e s  m a y  d e v e l o p .  
T h e  e y e s  s h o w  i r r i t a t i o n ,  a n d  t h e  n a s a l  c a v i t i e s  a n d  t o n g u e  b e c o m e  
d a r k  a n d  d r y .  M a n y  c h i c k s  d i e  w i t h i n  a  s h o r t  t i m e  w i t h  m a r k e d  
g a s p i n g .  T h e  u s e ,  a n d  o v e r - u s e ,  o f  v a r i o u s  s p r a y s  a n d  v a p o r s  a l s o  
m a y  c a u s e  s e r i o u s  a n d  p e r m a n e n t  d a m a g e  t o  t h e  r e s p i r a t o r y  t r a c t .  
I m p r o p e r  v e n t i l a t i o n  o f  t h e  b r o o d e r  h o u s e s ,  p a r t i c u l a r l y  i f  t h e  
s t o v e  i s  n o t  o p e r a t i n g  c o r r e c t l y ,  m a y  c a u s e  c a r b o n - m o n o x i d  p o i s o n i n g  
w h i c h  r e s u l t s  i n  a c u t e l y  d i s t r e s s e d  b r e a t h i n g  a n d  h e a v y  m o r t a l i t y .  T h e  
t i s s u e s  a f f e c t e d  b y  c a r b o n  m o n o x i d  a r e  o f t e n  a  b r i g h t  r e d ,  b u t  d e f i n i t e  
r e c o g n i t i o n  o f  p o i s o n i n g  m a y  r e q u i r e  l a b o r a t o r y  e x a m i n a t i o n .  
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